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Q environment and control ESP mode according to the outside impact- The player is started in high-speed to skip the step of reading a 

detail information of the recording medium and constructing database. The player sets up an equalizer mode automatically to using 
^ the genre information included within a digital audio file and supports multi-languages with menu and displaying language. 
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[DESCRIPTION] 
[TITLE OF THE INVENTION] 

•Digital audio player enabling auto-adaptation to the environment 
[TECHNICAL FILED] 
5 The present invention relates to a digital audio player. More specifically, 

the present invention relates to a multimedia player that is possible to set up 
playing environments automatically to sense a surrounding environment like a . 
vibration, light and darkness, etc., whether the recording medium is changed or 
not, and the genre of music. 
10 [BACKGROUND OF THE INVENTION] 

Compact disc players have been widely distributed as a digital audio 
playing system. A compact disc player can store audio data of about 650 M 
bytes. A compact disc has capacity to store 72 minutes long digital audio data, if 
the data has WAV format which has a sample format of 16 bit - 44.1 KHz. Thus, 
15 generally, a compact disc can be recorded digital audio data up to a maximum of 
20 music files, assuming that each of the music files has playing time of about 4 
minutes. The conventional compact disc playing system has a displaying unit to 
display the information of music being played or shows serial numbers of the 
recorded digital audio data of which the user can listen to the desired music by 
20 choosing the serial number of the audio data that he or she wants to listen to. 

But, it is difficult to recording numerous amounts of audio data in the 
recording medium having limited capacity because above WAV format digital 
audio data is occupied to high capacity of roughly 10 Mbytes per 1 minute. 

Particularly, it is difficult to transfer audio data by using communication. 
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Solving the above problem, it is developed to the digital audio data formats 
which are more compressed than the digital audio data of WAV format. 
Representative formats are MPEG2 Layer 3 format, i. e., MP3 format, Windows 
Media Audio (WMA), Real Audio (RA), etc., and the systems are developed to 
5 playing thereof. These formats can compress digital audio data of WAV format 
to one tenth of the original data, but the quality of the original sound is 
completely preserved. If the digital audio data of the above compressed format 
is recorded in a compact disc, analog audio data of about 850 minutes can be 
recorded. That is, 200 pieces of music can be recorded assuming that each of 

10 music is played for about four minutes. And the amounts of recordable audio 
data are increasing to use high capacity recording medium like a hard disk. 

It is required that the playback system> which plays the recording 
medium (compact disc as an example) stored digital audio data files compressed 
above format, has more function and characteristic which is different from the 

15 conventional playback system because one recording medium stored above 
compressed format can be stored more than the conventional format. 

It is improper to use conventional method to display or play in playing 
music for conventional compact disc playing system when 200 pieces of music is .. 
recorded to a compact disc. Accordingly, it is developed and used to the 

20 displaying method in digital audio playing system that retrieves and plays the 

larjge quantity of audio data recorded in MP3 format easily and speedily. 

That is, generally, conventional compact disc player displays only music 

number through LED display equipment, and allows only the retrieval and 

select-playing using music number. But the compressed format digital audio 

2 
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playing system uses a large display window comprised LCD, displays the music 
information (title of music, artists, etc.) being played through the large display 
window, and selects music files stored to various formats. 

In the playing system of a compact disc stored to the compressed format 

5 audio data files, it is an important factor for the size of displaying unit or 

displaying type, because various and numerous information is displayed through 
the displaying unit. Especially, playback system used memory or compact disc 
to a recording medium is widely used for handheld and vehicles, because it is 
small and light. So it is desirable to change the displaying format in suitable to 

10 the environment for the convenience using at night or in dark place. 

Moreover, there is high probability for the player for handheld or 
vehicles to take an impact from the exteriors compared with the player for fixing. 
The states of cutting off or breaking a playing sound are occurred in case of being 
taken serious impact to the player from the exteriors. More specially, it is 

1 5 possible that the compressed format digital audio data player takes the effect of 
the exterior impact more than general player because the information volume 
stored to the compressed format is large in th^ same physical section of recording 
medium. 

To solve above problem, it is provided for the portable equipment to 
20 have general ESP (Electronic Stability Program) function. The ESP function is 
provided to the mode that prepares for the case of not reading the recording 
medium caused by impact by loading some data which is hereaf ter part of 
playing in advance. But it is unfavorable to the point of resource utilization 
that the function of ESP is used in the case of few occurring of exterior impacts, 
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because most of available memory is utilized to a protection of impacts as 
; maximum using of ESP function. 

Besides, digital audio data player reads information of compact disc and 
then stores to a memory to get the information of the music stored in recording 
5 medium (compact disc as an example) when the compact disc is loaded to the 
player. More specially, the method for using to be database for additional 
information related to audio data or location of audio data recording medium 
previously, in case of the compact disc stored digital audio data of compressed 
formats that numerous information are stored. 
10 The built-up database related to a stored music to read the information 

stored in a compact disc like above, is an advantage in view of the convenience 
for retrieval of music, but it is a disadvantagie in view of the requirement for 
operation and time every to load compact disc for building up database. More 
specially, it is a waste of time and resources in a point that a step of constructing 
15 database is over again in spite of not constructing the overlapping database when 
the same compact disc is played repeatedly. 
I SUMMARY OF THE INVENTION ] 

Present invention is invented to solve above problems. It is first object to 
provide a digital audio player and method thereof that it is possible for user to 
20 read and select information from recording medium with ease regardless of 
changing surrounding environments like a shade. 

It is second object to fully operate the function of protect-impact used self- 
resource of the player more eff ectively. 

It is third object to provide a digital audio player and method thereof that 
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it is possible to retrieve and play the digital audio data stored to a recording 
medium, like a compact disc for example, in high-speed. 

It is fourth object to provide a digital audio player and method thereof 
that may use various additional functions used the player in automatic without 
5 user's special handling. 

For achieving above objects, it is possible to control brightness of 
backlight or size of display fonts in displaying unit by passive mode or automatic 
mode according to the brightness of playing environments; control ESP mode 
according to an extent of exterior impacts, and high-speed operation without a 

10 step of reading detail information from recording medium; arid build up 

database to check in advance whether the recording medium is changed or not 
when a power source is changed the status being off . 

That is, a digital audio player, which plays digital audio data to read from 
a recording medium recorded digital audio files, wherein comprises a decoding 

15 unit for generating digital audio signals to decode digital information signals 

extracted from the recorded information; a digital analog converter for providing 
an output device of audio signal converting digital audio signals to analog 
signals; an input unit for inputting a predetermined command from a user; a 
displaying unit for displaying information regarded to the recording medium, 

20 digital audio data, or additional information; a memory for storing the 

information regarded to the recording medium, digital audio data, additional 
information, or temporary-generated information related thereof; and a control 
unit for controlling each units, wherein the control unit comprises a display 
control unit for changing a display format of the displaying unit according to 



WO 03/054861 _ m _ Page 8 of 44 

WO 03/054861 PCT/KR02/02342 

surrounding environments of the digital audio player. 

The Digital audio player further comprises a font memory stored at 
least one more font data displayed through the displaying unit, and wherein 
the display control unit comprises a font control unit for controlling the font 
5 displayed through the displaying unit using the font data stored the font 
memory. And digital audio player wherein the displaying unit comprises 
backlight, and the display control unit comprises a backlight control unit for 
controlling the backlight. 

The digital audio player further comprises a shading sensor for sensing 
10 the exterior shade of the player, wherein the display control unit comprises a 
sensor control unit for controlling the shading sensor, and controls the 
displaying unit to select a proper display format according to the exterior shade 
of the player sensed by the shading sensor, and display information. 

The display controls unit comprises at least two display modes, and 
15 may control the displaying unit to display information according to a display 
mode selected by user among the display modes. 

Digital audio player, which plays digital audio data to read froma 

recording medium recorded digital audio files, wherein comprises a reading 

unit for reading the recorded information from the recording medium; a digital 

20 signal processing unit for extracting digital information from recording 

information read by the reading unit, and processing in proper; a decoding unit 

for generating digital audio signal to decode digital information signal; a digital 

analog converter for providing an output device of audio signal converting 

digital audio signals to analog signals; a driving unit for driving the recording 

6 



WO 03/054861 . _ _ _Page 9 of 44 

~ # • 

WO 03/054861 PCT/KR02/02342 

medium or reading mean synchronized with the reading operation of the 
recording medium to vary a reading location in the recording medium; an 
input unit for inputting a predetermined command from an user; a displaying 
unit for displaying information regarded to the recording medium, digital 
5 audio data, or additional information; a memory for recording the information 
regarded to the recording medium, digital audio data, additional information, 
or temporary generating information related thereof; and a control unit for 
controlling the each units, wherein the control unit reading the digital audio 
data recorded to the recording medium and recording to the memory, playing 

10 the digital audio data to use the digital audio data recorded in the memory, 
controls the reading unit to initiate the operation of reading when the amount 
of the digital audio data recorded in the memory is under the standard value of 
a predetermined reading initiation, and may change the standard value for 
initiation of reading according to surrounding environments of the digital 

15 audio player. 

Arid digital audio player further comprises a vibration sensor for 
sensing the vibration inflicted to the player, wherein control unit may control 
the vibration sensor, and changes the standard value for initiation of reading 
according to the extent of vibration inflicted to the player which is sensed by 

20 the vibration sensor. 

Besides, the digital audio player, wherein the control unit comprises at 

least two vibration modes and the standard value for initiation of reading 

corresponding the vibration modes, and changes the standard value for 

initiation of reading according to the vibration mode determined by the 

7 



WO 03/054861 



PCT7KR02/02342 



selection of user among the vibration modes. The Digital audio player, 
wherein the control unit reads digital audio data recorded to the recording 
medium from the recording medium, checks errors in the digital audio data 
before recording to the memory, determines the extent of impact inflicted to the 
5 player by checking whether the detected error is corruption of digital audio 
data due to impact, and changes the standard value for initiation of reading 
according to the extent of impact inflicted to the player. 

The digital audio player, which plays digital audio data to read from a 
recording medium recorded plurality of digital audio files, wherein comprises 

10 a memory for storing database being build to extract information related to the 
plurality of digital audio files with the view of readily retrieval of the plurality 
of digital audio files; and a control unit for controlling the player to retrieve arid 
playing the digital audio files using the database stored the memory, wherein 
the memory is nonvolatile memory that stored contents are keeping despite a 

15 power source is off, and the control unit checks the recording medium loaded 
to the player whether it is same to the previous played recording medium or 
not, and operates retrieving and playing operation using database stored the 
memory without the building operation of the database when the checking 
result is same to the previous recording medium. 

20 The control unit may check, whether the recording; medium is same to 

the previous recording medium or not, by mechanical method of using a sensor 
or switch. And the control unit may check, whether the recording medium is 
same to the previous recording medium or not, by comparing the information 
stored in the memory with reading basic information area of the recording 
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medium loaded to the player. 

The control unit performs the step of (a) checking, whether the 
recording medium is same to the previous recording medium or not, by using 
mechanical method of using a sensor or switch; (b) checking, whether the 
5 recording medium is same to the previous recording medium or hot, by 
comparing the information stored in the memory with reading basic ^ , ; 
information area of the recording medium loaded to the player when the 
checking result of (a) step is different to the previous recording medium; (c) 
operating a retrieving and playing operation using database stored the memory 

10 when the checking result of step (a) or step (b) is same to the previous 

recording medium; and (d) controlling the player to retrieving and playing the 
digital audio files using the database stored the memory, after storing to the 
memory by extracting the information related to the plurality of digital audio 
files recorded to the recording medium and; building database, when the 

15 checking result of step (b) is different to the previous recording medium. 

The digital audio player, which plays digital audio data to read from a 
recording medium recorded digital audio files, wherein comprises a decoding 
unit for generating digital audio signals to decode digital information signals 
extracted from the recorded information; a digital analog converter for 

20 providing an output device of audio signal converted digital audio signals to 

analog signals; an input unit for inputting a predetermined command from a 

user; a displaying unit for displaying an information regarded to the recording 

medium, digital audio data, or additional information; a memory for storing. 

the information regarded to the recording medium, digital audio data, 

9 
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additional information, or temporary generating information related thereof; 
and a control unit for controlling the each units, wherein the output device of 
audio signal comprises an equalizer for correcting a distortion appeared in 
amplification or transferring of signal, and the control unit controls the output 
5 device of audio signal to output the audio signal in equalizer mode 

corresponded to that of extracted information related to equalizer of digital 
audio data included the digital audio files. And the equalizer related 
information comprises information of genres or sounds. And the equalizer 
related information may be extracted from file name of the digital audio files. 

10 The equalizer related information may be extracted from ID3 tag of the digital 
audio files when the digital audio files are MP3 format files. 

The digital audio player, which plays digital audio data to read from a 
recording medium recorded digital audio files, wherein comprises a decoding 
unit for generating digital audio signals to decode digital information signals 

1 5 extracted from the recorded information; a digital analog converter for 

providing an output device of audio signal converting digital audio signals to 
analog signals; an input unit for inputting a" predetermined command from a 
user; a displaying unit for displaying an information regarded to the recording 
medium, digital audio data, or additional information; a memory for recording 

20 the information regarded to the recording medium, digital audio data, 

additional information, or temporary generating information related thereof; 
and a control unit Jfor controlling the each units, further comprises a menu 
database having menu data consisted of at least two languages, and wherein 
the control unit controls the displaying unit to display the information using 
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the menu data consisted of the language determined by user's selection among 
the menu database. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 shows a block diagram of an embodiment for a digital audio data 

5 player. 

Fig. 2 shows a block diagram of another embodiment for a digital audio 

piayer. 

Fig. 3 shows a schematic diagram for the structures of digital audio data 
files. v 
10 Fig. 4 shows a schematic diagram illustrated the state of recording digital 

audio data files to a recording medium. 

Fig. 5 and Fig. 6 show an embodiment of a picture provided to user 
through a displaying unit in the state of playing and retrieving respectively. 

Fig. 7 shows a block diagram for components related to a displaying 
15 control within the player. 

Fig. 8 shows an embodiment of an interface picture provided to user for 
displaying control in the player. 

Fig. 9a and Fig. 9b shows an embodiment of displaying picture used 
common size fonts and large site fonts respectively. 
20 Fig. 10 shows a principle operation for ESP function. 

Fig. 11 shows a flow chart of a method for setting up ESP mode using 
error checking operation operated to read a data from a recording medium. 

Fig. 12 shows a flow chart to check whether a recording medium is 

changed or not for high-speed operation of a player. 

11 
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[BEST MODE FOR CARRYING OUT THE INVENTION] 
1. Digital audio data, recording medium and player 

Fig. 1 shows a block diagram of an embodiment for a digital audio data 

player.. 

5 The player 100 illustrated in Fig. 1 reads and plays digital audio data to 

drive a recording medium 101. The digital audio data player 100 applied 
present invention comprises a reading unit 103 for reading a recording 
information from the recording medium 101; a digital signal processing unit 105 
for extracting digital information from the recording information and processing 

10 in proper; a decoding unit 107 for generating digital audio signal to decode 

digital information signal; a digital analog converter (DAG) 109 for providing an 
output device of audio signal converting digital audio signals to analog signals; a 
driving unit 111 for driving the recording medium 101 or reading mean 
synchronized with the reading operation of the recording medium to vary a 

15 reading location in the recording medium 101; an input unit 113 for inputting a 
predetermined command from an user; a displaying unit 117 for displaying 
information regarded to the recording medium 101, digital audio data, or 
additional information; a memory 115 for storing the information regarded to the 
recording medium 101, digital audio data, additional information, or temporary 

20 generating information related thereof; and a control unit 119 for controlling 
above each units. 

The recording medium 101 played through the player of the present 

invention comprises optical or magnetic disc like a compact disc (CD), magnetic 

disc (MD), digital versatile disk (DVD), and magneto-optical disc (MO). And 

' 12 
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the medium like a hard disc or diskette may be comprised to the recording 
medium of present invention, if it is possible to record digital data. 

And, a volatile or nonvolatile memory may be used to the recording 
medium. Using the volatile or nonvolatile memory to the recording medium, 
5 the configuration of the digital audio player may be constituted like a Fig. 2 
because it is possible to direct control the digital audio data stored a volatile or 
nonvolatile memory through a control unit without reading the recording 
information from the recording medium. 

That is, the digital audio data player 200 applied present invention 

10 comprises a first memory (audio memory) 201 for storing a digital audio data; a 
decoding unit 207 for generating digital audio signal to decode digital 
information signal stored to the audio memory 201; a digital analog converter 
(DAC) 209 for providing an output device of audio signal converting digital 
audio signals to analog signals; an input unit 213 for inputting a predetermined 

15 command from an user; a second memory 215 for recording the information 
related to the audio memory 201, digital audio data, additional information, or 
temporary generating information related thereof; and a control unit 219 for 
controlling above each units. 

A unit for recording audio signal continuously played is calleid to digital 

20 audio data file in present specification. That is, if one file is played, it is defined 

that the digital audio data recorded to a corresponding file is continuously 

played in case of not being an interrupt signal. Generally a piece of music is 

recorded to one file in case of digitalizing music. These digital audio files are a 

format digitalized without data compressing like a PCM format from audio 

13 
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signal and digitalized with data compressing like a MP3 or WMA format. The 
scope of present invention is not limited to the digital audio data composed of 
MP3 format, but hereafter describing the digital audio data composed of MP3 
format for representative embodiment. 
5 Fig; 3 shows an embodiment of a structure for one digital audio data file. 

There are varieties type of digital audio files, and have fixed formation 
respectively. Fig. 3 shows one embodiment of the digital audio data file and it is 
composed of file name (FN) field, file attribute (FA) field, file data (FD) field, and 
additional information tag (FT) field, etc.. 

10 Theses digital audio data files are stored to a various recording medium 

according to the rule of file system which is obedient to the characteristic of 
recording medium. Fig. 4 shows a schematic diagram illustrated the state of 
recording digital audio data files stored to a recording medium. 

According to the Fig. 4, the recording medium is allocated to a disc 

1 5 information recording area 401, directory information recording area 403, and 
data information recording area 405, etc.. The disc information recording area 
401 is recorded to specific information of the appropriate recording medium like 
a name of appropriate recording medium, total recording capacity, and a 
recording point. The directory information recording area 403 is recorded to a 

20 directory name, file information and lower directory information included to the 
appropriate directory. The data information recording area 405 is recorded to 
data and tag related to the file information like a file name included to the 
directory information recording area 403. 

14 
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2. Method for displaying information 

The digital audio player 100, 200 applied to the present invention may be 
displayed the various information like digital audio data or additional 
information using the displaying unit 117, 217. Generally, it is displayed the 
5 information related to appropriate music (title of music, artist, and playing time, 
as an example) in case of playing the specific music, and displayed the directory 
structure or music list during in case of retrieving for playing music. 

Fig. 5 and Fig. 6 show an embodiment of a picture provided to user 
through a displaying unit in the state of playing and retrieving respectively. 
10 Various additional information, which is a title of music being played, artist, 

redundant capacity of battery, and playing time as an example, are displayed in 
Fig. 5. The list of digital audio files included within a specific directory is 
displayed in Fig. 6. But, the displaying method of information is not limited to 
the above embodiment, and various contents and amounts of information may be 
15 displayed as the occasion demand. 

The displaying window showed Fig. 5 and Fig. 6 may be comprised to 
liquid crystal display (LCD) as an example, and it is desirable to be large size for 
displaying enough amount of information. Moreover, it is desirable to have 
backlight equipment for displaying and reading information at night or in dark 
20 place. 

According to the present invention, it is provided to a changing method 

of information displaying format and playing system thereof according to the 

surrounding environments. The changing of displaying format may comprise 

an on-off of backlight, changing the brightness, and changing the display font. 

15 
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And above functions are embodied by a control unit and displaying unit of the 

player. Fig. 7 shows a comprising embodiment of the player in present 

invention around the control unit and displaying unit. Fig. 7 shows only the 

components related to display information among the control unit of the player, 

5 and the other components for controlling the residue are omitted. The function 

and operation of the control unit for controlling the others in the player is 

omitted because it is conventional arts. 

As showed in Fig. 7, the player of present invention comprises a part of 

controlling the information displaying format, that is, display control unit 700 

10 within the control unit. The display control unit 700 comprises a display setting 

unit 740 for setting up a display format; a font control unit 710 for controlling a 

display font; and a backlight control unit 730 for controlling a backlight. The 

font control unit 710 and the backlight control unit 730 are connected to the 

display setting unit 740 respectively. The font control unit 710 is connected to a 

.15 font memory 720 stored font data which is various sizes. Fig. 7 shoWs the 

composition of the font memory 720 within the display control unit 700, but the 

. font memory may be comprised to the special storing equipment with the 

exception of the control unit. 

On the other hand, the displaying unit of the player comprises a LCD 171 

20 and backlight 172. The LCD 171 and backlight 172 is connected to the font 

control unit of the display control unit 700 and a backlight control unit 730 

respectively. The backlight control unit 730 controls whether the backlight 172 

is on or off, time duration of on/ off, and the brightness of backlight: The font 

control unit 710 controls to display the necessary information through LCD 171 

16 
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using various fonts stored in the font memory 720. 

On the other hand, the player of present invention further comprises a 
shading sensor 800. It is possible to sense the exterior shade of the player 
automatically, and uses that as information for setting up a displaying format in 
5 case of using the shading sensor 800. The display control unit 700 further 
comprises a sensor control unit 750 for controlling the shading sensor 800 
therefor, and the sensor control unit 750 is connected to a display setting unit 740. 

A method of changing information display format is provided to divide 
three types. First type is select the display format according to the choice of user, 
10 second type is select one among the predetermined modes determined in 
advance, and third type is select display format sensed automatically 
surrounding environments in the player. Describe above methods in turns. . 

Most of all, choosing a display format according to the selection of user is 
a method designated from user for a brightness of backlight and a size of font 
1 5 directly. The brightness of backlight may be selected among the menu like an 
always tuning off/ always tuning on/ turning on for 3 seconds/ turning on for 5 
seconds as an example. The font size may be selected among the menu like an 
enlarge showing/ normal showing as an example or the value which user wants 
within a scope provided from the player. Fig. 8 shows an embodiment of an 
20 interface for selecting the backlight and font size. 

Second method selected one among the predetermined modes 

determined in advance, is that a displaying format is determined to apply the 

setting facts for each modes if user select one among the designated mode, 

night/day/vehicle as an example, in the player. The user may set up the modes 

17 
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in advance, that is always tuning on/ normal size font of backlight in night mode, 
always tuning off/ minimum size font of backlight in day mode, tuning on for 3 
seconds/maximum size font in vehicle mode as an example, and information 
may be displayed to the format appropriated mode by selecting the desired 
5 display mode. 

On the other hand, it is possible to set up for changing the displaying 
format according to time, if a clock is built-in the player. Before a.m. 6 and after 
p.m. 6 is set up to a night mode, between a.m. 6 and p.m. 6 is set up to a day 
mode as an example, and it is possible to change the time applied to each modes 
10 by user. 

Third method, selected display format to sense automatically 
surrounding environments in the player, is the type that automatically set up the 
displaying format according to the automatic sensing after sensing surrounding 
environments using the shading sensor. The player comprises means which is 

1 5 possible to sense surrounding environments with a shading sensor 800 showed in 
Fig. 7. The shading sensor 800 is desirable to set up in adjacent part of display 
window in the player. The shading sensor 800 is controlled by a sensor control 
unit 750, the appropriate displaying format is determined; by using the sensing 
value, and then information is displayed according to thereof. 

20 Fig. 9a and Fig. 9b shows an embodiment of displaying picture used 

common size fonts and large size fonts respectively. The title of playing music 
and artist is displayed in case of normal size font (Fig. 9a), and may be displayed 
to large size in case of using large size font (Fig. 9b). 
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3. Automatically protect-impact system. 

The multimedia playing system and method of present invention 
provides an ESP function of various levels and an automatically setting function 
of ESP. 

5 The ESP function is that continuously plays digital audio data by storing 

a uniform cost of data to previously read in preparation for the impact taken 
from exterior, as the system to reading and playing data stored to the recording 
medium that is sensitive to impact like a compact disc or magnetic disc. If the 
impact from exterior is taken to the player, the operation of reading the recording 

10 medium in the player may be out of order. Accordingly, an occasion of 
breaking a sound may be occurred to interrupt the playing of data due to 
disorder of reading operation in recording medium when the reading of 
recording medium is synchronized to the playing of information which is read. 
To prevent above occasion, uniform cost of data are previously read and stored 

15 to memory and then operates the playing operation using that (refer to Fig. 10). 
Besides, uniform cost of data previously read and stored to memory is played, 
and then as the amount of the data stored to memory is under the predetermined 
value A (hereinafter, it is called to " standard value for initiation of reading"), the 
operation of reading the recording medium and carrying the data to memory is 

20 repeated because data reading speed is faster than data playing speed generally. 

And the playing characteristics are different to that of a level in standard 

value for initiation of reading. That is, there is little probability of breaking a 

sound because the amount of residual data in memory is abundant, but there is 

much consumption of power because frequency driving for recording medium is 
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necessary to read the data, when the standard value for initiation of reading is set 
up a high level. On the contrary, there is little consumption of power when 
frequency driving for recording medium is not necessary to read the data, but 
there is much probability of breaking a sound because the amount of residual 
5 data in memory is deficient, when the standard value for initiation of reading is 
set up a low level. 

The amount of data which is stored in maximum is determined according 
to the capacity of memory comprised in player. It is focused to the ESP function 
enlarged to the capacity of memory in case of the application in specific using 

10 like the player for sports as an example, but the capacity of memory is controlled 
to consider the cost or maintaining time of battery in case of general player. 

But, it is possible to change the operating time of ESP function according 
to the changing of the standard value for initiation of reading as stated above. 
That is; the efficiency using gets accomplished by changing the setting up of ESP 

15 function, in case of expecting a strength and frequency of impact taken from 
exterior. The standard value for initiation of reading is set up low level in the 
mode that expected impact is small, and the value is set up high level in the 
mode that expected impact is high to read and store a large amount of data to 
memory in advance. 

20 And the method of setting up ESP function is provided to divide three 

types. First type is that user selects an impact level or protect-impact time in 
passive, second type is select one among the predetermined modes determined in 
advance, and third type is select ESP mode sensed surrounding environments 
automatically in the player. Describe above methods in turns. 



> _Page23of44 

WO 03/054861 PCT/KR02/02342 

First type that user selects ESP mode in passive is accomplished through 
the setting up protect-impact time within the tolerance field at discretion. If it is 
provided to the buffer function which is protect the breaking of a sound . 
.' regardless of impact for 480 seconds in maximum in case of playing the digital 
5 audio files compressed MP3 format in the player, the user may appoint that how 
long is the protect-impact time within the extents of 480 seconds allowed to the 
player. Besides, the user may select the extents of impact and set up the protect- 
impact time appropriate to that in the player. That is, the user select the extents 
of impact that is none/ normal/ much, etc.. 
10 Second type that user selects one among the predetermined modes 

determined in advance is that the ESP function mode is; determined to apply a 
setting point about each mode as user selects one among the appointed modes for 
example stopped state/ driving/ walking. It is possible to use the protect- 
impact function for energy saving in stopped state, the normal protect-impact 
15 function in driving, and maximum protect-impact function in walking. 

Third type that selects ESP mode sensed surromiding envirorurients 
automatically in the player is provided. These methods are divided by 
types that one is the method of using the reading algorithm in the player itself 
and the other is the method of sensing the impact using special equipment like a 
20 sensor for sensing impact. 

The first type is accomplished to use the error checking operation which 
is accomplished with reading data from the recording medium, and Fig. 11 
shows the flow. 

First of all, checks whether ah error is existed or not in the data to read a 
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uniform cost from a recording medium in step S1110. The error checking 
operation is used in conventional player, and the appropriate data is stored to 
memory in case of being decided that an error is not exist into the read data after 
reading the data from recording medium. It may be used a variety of error 
5 checking method. 

The case that data read from recording medium are exist errors is 
roughly two. First case is that the error is exist the data itself recorded to 
recording medium. The error may be always detected in same area in first case. 
Differently in first case, the error is occurred due to ah impact of exterior which is 

10 effect to a reading operation. The error is occurred regardless of data area. 
Accordingly using the time and area of error is occurred, it is possible to check 
error types which are the first or second. 

In step SI 120, if an error is checked, checks whether the error is data 
corruption due to impact or not. 

15 In step S1130, decide an extent of the impact by repeating the step of 

S1110 and S1120. The extent of the impact may be decided according to the 
value which is computed the frequent of data corruption due to the impact for a 
fixed time as an example. In step S1140, decides ESP mode according to the 
decision of impact extents. 

20 The ESP mode may be set up automatically through the error checking 

operation of the reading step of recording medium. 

Second method is that the ESP function mode is automatically set up in 
the player according to. the value sensed automatically to the extent of impact 
using a separate sensor for sensing impact in the player. The frequency and 
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strength sensed by the sensor for sensing impact is transmitted to control unit, 
and appropriate ESP mode is automatically applied to use that. 

4. High-speed operation according to a decision of changing the 
recording medium 

5 A digital audio data player reads and stores the information which is 

recorded to recording medium in memory for achieving the information of music 
stored the recording medium when the recording medium is loaded, as state 
above. Especially, the method that uses additional information related to audio 
data or a position in a recording medium of audio data previously to be a 
10 database for searching stored information easily, in case of a recording medium 
stored the digital audio data which is compressed format. The information to be 
database is stored a memory within the player, and the storage is keeping in spite 
of power-off before recording new information because of using generally flash 
memory. 

15 If the recording medium is loaded within the player, there is a high 

probability that the recording medium is same as the build up database within 
the player previously in case of return to power on. Accordingly, the present 
invention provides the player and method that is possible to booting and playing 
high-speed to check promptly whether the recording medium is changed or not, 

20 when the state is changed to power on 

A checking method whether the recording medium is changed or not 
divides two. First method is checking mechanically, and second is checking by 
comparing basic information of the recording medium to read. 

The first method of mechanical checking comprises variety methods. 
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Most of all, the first method is monitoring whether a cover of an onloading unit 
in recording medium is open or not, or whether a recording medium is changed 
or not, not breaking the power of a control unit among the player in case of 
power off the player. Second method is installed the mechanical switch for 
5 changing the state according to the cpver switching or the changing of the 

recording medium, and checked the changing of the recording medium to read 
the state of switch before everything else when the power of the player is turn on. 
Third method is installed a sensor for checking an opening of the cover or the 
changing of the recording medium, and then power off after recording a situation 

10 for opening of the cover or changing of the recording medium to the memory in 
the state of power pn ? 

Second me thod i s checked whether a disc is changed or not to read only 
basic information of the recording medium. The basic information is a name of 
recording medium, total capacity of recording, and initiating time of recording, 

15 etc., recorded to a disc information recording area 401 of Fig. 4 as an example. 
For retrieving and selecting the digital audio information recorded to recoding 
medium, the others information is read and stored to be database in memory 
besides the basic information. For example, the others information is directory 
information recording area 402 and file information recording area 403 in Fig. 4. 

20 But, when the power of the player turns on again, most of all, confirms only basic 

information of disc, and then the step of build up database is omitted in case that 

an loaded disc is same as previous disc already build up database for retrieving. 

So the time for deriving may be shortening. 

Above two methods are used to more efficiency driving of the player by 
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using together showing Fig. 12. That is, in step S1220, checks a changing of a 
disc in mechanical method. It is possible to directly playing without the step of 
reading disc information newly because the information recorded to memory of 
the player may be used as it is before power is turn on, in case of checking that 
5 there is no probability of disc changing in step of SI 220. In step SI 230, read 
basic information of disc in case that there is some possibility of disc changing in 
step of S1220. The next step of 1240 is check whether disc is changing or not 
compared the read information of disc with the information recorded to memory. 
It is for the case that the disc same as previous is loaded. as it is or newly loaded 

10 when the cover is open or disc is loaded again after removing. Digital audio 
data may be played without the step of building up database, when disc 
information is checked same as the disc compared to the basic information stored 
to memory. In step of SI 250, build up database to read basic information for 
searching, when disc information is different to the irtformatipn stored to 

1 5 memory, because it means disc changing. And searching and playing is 
operated to use appropriate database. 
5. Auto equalizer 

The digital audio player of present invention is provided to an auto- 
equalizer function that is automatically applied a previously decided setting 
20 value of an equalizer according to an appropriate genre or information of sound 
to use genre or sound information within files stored digital audio information. 

Digital audio files include field for recording file name, file attribute, 
additional information, etc. besides digital audio data for being played. The 
field may be recorded variety information related to digital audio data. Titles of 



WO 03/054861 



PCT/KR02/02342 



music, artist, genre, lyrics, sound information, etc. are examples of the 
information. The genre information is indicated that the digital audio data is 
belonged a specific genre among variety like a Classic/ Rock/ Jazz as an example. 
The sound information is indicated to a sound state of digital audio data, for 
5 example Live/ Club/ Theater/ 3D effect. 

Most of advanced acoustic system is used an equalizer for correcting of 
tone quality. The equalizer provides the function for effective playing of 
acoustic to correct or remove the concentration of tones or noises in specific band. 
A bafid distribution of tone: is different to the genre or state of acoustic as 
10 stated above. Accordingly^ it is possible to set up an appropriate equalizer 
using the information related to equalizer, that is genre or, acoustic information, 
of digital audio files in present player automatically. 

As an example, the genre or acoustic information is stored to ID3 Tag 
area of an appropriate format in case of digital audio files stored the format 
15 compressed MP3. Accordingly, an auto-equalizer function is embodied to 
playing the appropriate audio data after changing a setting value of equalizer 
automatically to read a genre or acoustic information of ID3 area in the files, 
before playing the appropriate digital audio file. Besides, it is possible to 
embody an auto^equalizer function in case of including the genre information 
20 within file name, or the other file area for easy searching, not only tag area as 
stated above, by similar method. 

6. Supporting multi-language 

The multimedia player of present invention is supported multi-language 
display for everything character information of the Korean, English, Japanese, 
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Unicode, etc., and supported a function for changing display language of menu 
according to the select of user. The player of present invention stores menu 
information comprised various languages to database, and provides the menu 
information desired the language according to user's select. And the function, 
5 that is displayed various languages at a stretch, is provided as needed. 

Although the present invention has been described by way of exemplary 
embodiments, as stated above, it should be understood that those skilled in the 
art might make many changes and substitutions without departing from the 
spirit and the scope of the present invention which is defined only by the 
10 appended claims. 

[INDUSTRIAL APPLICABILITY] 

According to the present invention, the digital audio player that is 
possible to set up playing environments in passive mode by surrounding 
environments of impact, light and darkness, etc., whether the recording medium 
15 is changed or not, or playing information of genre to be played, or in automatic 
mode wherein an auto-adaptation is performed to sensing the playing 
environments is provided. So it is an advantage of using the player more easily 
and convenience. Besides, a power consumption of battery is reduced because 
only needed operation is performed by playing information. 
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[CLAIMS] 

1. Digital audio player, which plays digital audio data to read from a 
recording medium recorded digital audio files, wherein comprises a decoding 
unit for generating digital audio signals to decode digital information signals 

5 extracted from the recorded information; a digital analog converter for 

providing an output device of audio signal converting digital audio signals to 
analog signals; an.input unit for inputting a predetermined command from a 
user; a displaying unit for displaying information regarded to the recording 
medium, digital audio data, or additional information; a memory for storing 

10 the information regarded to the recording medium, digital audio data, 

additional information, or temporary generating information related thereof; 
and a control unit for controlling said each units, 

wherein said control unit comprises a display control unit for changing 
a display format of said displaying unit according to surrounding 

15 environments of said digital audio player. 

2. Digital audio player as claimed in claim 1 further comprising a font . 
memory stored at least one more font data displayed: through said displaying 
unit, and wherein 

20 said display control unit comprises a font control unit for controlling 

the font displayed through said displaying unit using the font data stored said 
font memory. 

3. Digital audio player as claimed in claim 1 wherein said displaying unit 
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comprises a backlight, and 

said display control unit comprises a backlight control unit for 
controlling said backlight 

4. Digital audio : player as claimed in claim 1 further comprising a shading 
sensor for sensing the exterior shade of said player, 

wherein said display control unit comprises a sensor control unit for 
controlling said shading sensor, and 

controls said displaying unit to select a proper display format according 
to the exterior shade of said player sensed by said shading sensor, and display 
information. 

5. Digital audio player as claimed in claim 1, wherein said display controls 
unit comprises at least two display modes, and controls said displaying unit to 

15 display information according to a display mode selected by user among said 
display modes. 

6. Digital audio player, which plays digital audio data to read from a 
recording medium recorded digital audio files, wherein comprises a reading 

20 unit for reading said recorded information from said recording medium; a 

digital signal processing unit for extracting digital information from recording 

information read by said reading unit, and processing in proper; a decoding 

unit for generating digital audio signal to decode digital information signal; a 

digital analog converter for providing an output device of audio signal 
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converting digital audio signals to analog signals; a driving unit for driving 
said recording medium or reading mean synchronized with the reading 
operation of said recording medium to vary a readinjg location in said 
recording medium; an input unit for inputting a predetermined command from 
5 an user; a displaying unit for displaying information regarded to the recording 
medium, digital audio data, or additional information; a memory for recording 
the information regarded to the recording medium, digital audio data, 
additional information, or temporary generating information related thereof; 
and a control unit for controlling said each units, 

10 wherein said control unit reading the digital audio data recorded to said 

recording medium and recording to said memory, playing said digital audio 
data to use said digital audio data recorded in said memory, controls said 
reading unit to initiate the operation of reading when the amount of said digital 
audio data recorded in said memory is under the standard value of a 

15 predetermined reading initiation, and may change said standard value for 
initiation of reading according to surrounding environments of said digital 
audio player. 

7. Digital audio player as claimed in claim 6 further comprising a 
20 vibration sensor for sensing the vibration inflicted to said player, 

wherein control unit controls said vibration sensor, and changes said 
standard value for initiation of reading according to the extent of vibration 
inflicted to said player which is sensed by said vibration sensor. 
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8. Digital audio player as claimed in claim 6, wherein said control unit 
comprises at least two vibration modes and said standard value for initiation of 
reading corresponding said vibration modes, and changes said standard value 
for initiation of reading according to the vibration mode determined by the 

5 selection of user among said vibration modes. 

9. Digital audio player as claimed in claim 6, wherein said control unit 
reading digital audio data recorded to said recording medium from said 

recording medium, 

10 checking errors in said digital audio data before recording to said 

memory, 

determining the extent of impact inflicted to said player by checking 
whether the detected error is corruption of digital audio data due to impact, 
and 

15 changing said standard value for initiation of reading according to the 

extent of impact inflicted to said player. 

10. Digital audio player, which plays digital audio data to read from a 
recording medium recorded plurality of digital audio files, wherein comprises 

20 a memory for storing database being build to extract information related to said 
plurality of digital audio files with the view of readily retrieval of said plurality 
of digital audio files; and a control unit for controlling said player to retrieve 
and playing said digital audio files using said database stored said memory, 
wherein said memory is nonvolatile memory that stored contents are 
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keeping despite a power source is off, and 

said control unit checks the recording medium loaded to said player 
whether it is same to the previous played recording medium or not, and 
operates retrieving and playing operation using database stored said memory 
5 without the building operation of said database when said checking result is 
same to the previous recording medium. 

11. Digital audio player as claimed in claim 10, wherein said control unit 
checks, whether the recording medium is same to the previous recording 

10 medium or not, by mechanical method of using a sensor or switch. 

12. Digital audio player as claimed in claim 10, wherein said control unit 
checks, whether the recording medium is same to the previous recording 
medium or not, by comparing said information stored in said memory with 

15 reading basic information area of said recording medium loaded to said player. 

13. Digital audio player as claimed in claim 10, wherein said control unit 
performs the step of 

(a) checking, whether he recording medium is same to the previous 
20 recording medium or not, by using mechanical method of using a sensor or 

switch; 

(b) checking, whether the recording medium is same to the previous 

recording medium or not, by comparing said information stored in said 

memory with reading basic information area of the recording medium loaded 
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to said player when said checking result of (a) step is different to the previous 
recording medium; 

(c) operating a retrieving and playing operation using database stored 
said memory when said checking result of step (a) or step (b) is same to the 

5 previous recording medium; 

(d) controlling said player to retrieving and playing said digital audio 
files using said database stored said memory, after storing to said memory by 
extracting the information related to said plurality of digital audio files 
recorded to said recording medium and building database, when said checking 

10 result of step (b) is different to the previous recording medium. 

14. Digital audio player, which plays digital audio data to read from a 
recording medium recorded digital audio files, wherein comprises a decoding 
unit for generating digital audio signals to decode digital information signals 

1 5 extracted from the recorded information; a digital analog converter for 

providing an output device of audio signal converted digital audio signals to 
analog signals; an input unit for inputting a predetermined command from a 
user; a displaying unit for displaying an information regarded to the recording 
medium, digital audio data, or additional information; a memory for storing 

20 the information regarded to the recording medium, digital audio data, 

additional information, or temporary generating information related thereof; 
and a control unit for controlling said each units, 

wherein said output device of audio signal comprises 

an equalizer for correcting a distortion appeared in amplification or 
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transferring of signal, and 

said control unit controls said output device of audio signal to output 
the audio signal in equalizer mode corresponded to that of extracted 
information related to equalizer of digital audio data included said digital 
5 audio files. 

15. Digital audio player as claimed in claim 14, wherein said equalizer 
related information comprises information of genres or sounds. 

10 16. Digital audio player as claimed in claim 14, wherein said equalizer 
related information is extracted from file name of said digital audio files. 



17. Digital audio player as claimed in claim 14, wherein said equalizer 
related information is extracted from ID3 tag of said digital audio files when 

15 said digital audio files are MP3 format files. 

18. Digital audio player, which plays digital audio data to read from a 
recording medium recorded digital audio files, wherein comprises a decoding 
unit for generating digital audiq signals to decode digital information signals 

20 extracted from the recorded information; a digital analog converter for 

providing an output device of audio signal converting digital audio signals to 

analog signals; an input unit for inputting a predetermined command from a 

user; a displaying unit for displaying an information regarded to the recording 

medium, digital audio data, or additional information; a memory for recording 
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the information regarded to the recording medium, digital audio data, 
additional information, or temporary generating information related thereof; 
and a control unit for controlling said each units, 

further comprising a menu database having menu data consisted of at 
5 least two languages, and 

wherein said control unit controls said displaying unit to display the 
information using said menu data consisted of the language determined by 
user's selection among said menu database. 



35 



WO 03/054861 



PCT7KR02/02342 



1/7 

[Drawings] 

[Rg.1l 




WO.03/054861 



fag? 39 of_44 



WO 03/054861 



PCT/KR02/02342 



[Fig. 2] 



2/7 



201 



213 



First 
Memory 
(Audio 
Memory) 



Input 
Unit 



219 



207 



Decoding 
Unit 



Control 
Unit 



209 



DAC 



Second 
Memory 



Displaying 
Unit 



A 



215 



217 



200 



[Fig. 3] 



FN 


FA 


FD 


ft ; ; 







WO 03/054861 



Page 40_of_44 



WO 03/054861 



PCT/KR02/02342 



[Fig. 4] 
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